This paper examines how the law governing water has evolved in the
Introduction
Under English common law, surface water access was traditionally conditional on ownership of the land bordering the water source and access carried a legal responsibility to downstream users. The management of allocation and contamination was principally a common law issue between neighbours. This is now far from the universal principle in Australia or the United States. Water allocation is now managed through complex government-led administrative allocation, with roles for private negotiation or trade through markets and it involves only residual use of civil action (such as nuisance).
These changes, which in hindsight are radical, did not arrive fully formed as products of hydrologic, economic or ecological design. Conflict resolution within the context of legal structures derived from earlier non-water conflict played a substantial part in driving the evolution of water rules.
_____________________________________________________________________________

International Journal of Rural Law and Policy 2011 Special Edition Water Law: Through the Lens of Conflict 2
Modern water policy suggests that hydrology, economics and water-specialist institutions do (and should) drive water law and policy. The modernist approach to water law and policy seems to discount the institutional and historical background against which water policy is largely painted. Our examination suggests that many fundamental choices derive from responses to constitutional and other institutional structures that have no necessary reference to water. Conflict management patterns reflect broader norms and rules, and these norms and rules set the archetype for all conflicts that subsequently emerge, including those over water. Neither economics/hydrology nor law/politics alone can explain the current state of water laws in either jurisdiction.
The literature of institutional path dependence is relevant to the study of water law and management. 1 The architecture of the legal system constrains likely responses to water issues. In addition, the political economy features in how water issues have been resolved historically. This suggests that contemporary water policy analysis may be under-informed by humanist, political and legal principles.
We will describe key steps in the evolution of water law in two common law jurisdictions and consider explanations for the different structural outcomes that have emerged. We do not intend to discount the importance of the economic and hydrological rationale for these developments, but we suggest that such a rationale is insufficient unless married to a more humanist and institutional approach to conflict.
Are social and institutional factors critical?
The distinct nature of water law in the eastern and western United States, and Australia is in part a reflection of their biophysical and social contexts. In the eastern United States, annual rainfall averages more than 100 cm (40 in). In the western United States, annual rainfall averages are far less, around 37 cm (14 in) annually. Australian rainfall varies between 10 to 120 cm (4 to 47 in) across a broad range of climatic types, but with the large part of the country experiencing conditions that are comparable to the western United States. The national average, including the wet tropics, is around 50 cm (20 in). In drier states in both countries, water law has responded to scarcity but the legal forms of response to conflict caused by scarcity differ between states. The sources of the differences include constitutional structures, established legal norms arising largely from non-water conflicts and political philosophy at the time the issues emerged.
We begin this discussion in Australia, to which we will return at the end of the paper. From Federation in 1901, Australia moved progressively from a civil riparian system through a government planning and allocation system (with water licences attached to land) to the current system of tradeable extraction entitlements untied to land. Water is now legally vested in governments but its allocation largely occurs through tradeable rights to extract. Australia has taken the bold step of fully separating rights to extract water from ownership of land and does not require demonstration of beneficial use. Water entitlements can be freely bought and sold. The interests of the environment are managed through an allocation of available water that treats the environment as an extraction rights holder.
By contrast, in the wetter eastern half of the United States, states have maintained more traditional water law systems, such as common law riparian rules and the more recent concept of regulated riparian rules-each of these rules will be discussed below-while some drier states have moved to composites of market and government allocation in the prior appropriation system-also to be discussed below. This differentiation of 'solutions', even when hydrologic and economic contexts seem comparable across states, begs the question: why can the separation of _____________________________________________________________________________
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Water Law: Through the Lens of Conflict water rights from land ownership or from beneficial use to permit 'pure market' trading be the right solution in one developed western liberal democratic jurisdiction but not in another; or (if the Australian solution is the correct prescription for all systems) why can it be legally and politically feasible in one jurisdiction but not the other?
One might suggest that the rationale for the difference in legal treatment is the availability of water. The Australian experience is informed by chronic water shortages and disputes over allocation. Chronic water shortages have not historically characterized the experience in the eastern United States (though, allocation disputes are increasing) but intense water conflict and dry conditions are chronic in large parts of the western United States, in common with large parts of Australia. If an economic/hydrologic justification for the differences in legal arrangements were a sufficient explanation, one would expect that (either) the drier parts of the United States would have a system closely akin to that prevailing in Australia, or the wetter parts of Australia would retain an approach close to that pertaining in the eastern United States. However the legal arrangements vary significantly.
This suggests that some factor such as 'politics' or 'law' is needed to help explain outcomes that are not fully explicable by water availability or economic argument. Water consumption is not merely a hydrologic and economic activity. Consumption of water, and how this consumption is managed, is an artifact of how society collectively goes about the messy business of harvesting, storing and allocating vital but scarce resources. Conflict is part of this; and a role of law is to harness the vitality of conflict to shape methods of resolution, allowing the society to maintain its system resilience and coherence. 2 The dynamic of conflict is an important factor in its own right in shaping water laws and institutions.
Foundations of water rights
Traditionally, water's nature as a 'moveable, wandering, constantly changing thing' lent credence to the doctrine that rights in water must remain common by the law of nature. 3 Water is a corporeal interest available to the public, subject to a qualified property or title during use. Title subsists only during use, as water cannot be possessed or appropriated-unlike land. 4 The greatest entitlement that a user of water could have was merely a usufruct.
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Water rights were vested in the unorganized public at large. 6 It is well settled that water flowing in a stream is publici juris. Under Roman law, 7 running water was considered to be res communes, 'the property which belongs to no person, but to the use of all'. After water has been made subject to private uses it becomes publici juris by the act of relinquishment.
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The dynamic nature of water posed challenges to its 'propertisation'. The realisation that water is a finite natural resource, together with the energy of private entrepreneurs and policy makers who were keen to encourage economic growth, triggered a maturing sophistry in water law. The patterns of the rights that emerged reflected the forces of supply and demand, but also the zeitgeist of society, different legal and political traditions, and the times. Social and political factors interacted with hydrology and economics to generate increasingly differentiated property arrangements in the English colonies. The legal diversification in water was only one aspect of the diversification of legal systems generally as states asserted their legal independence from the British Crown, and as their courts began to depart from the practice of cross-citing precedent from their parent or sibling courts.
_____________________________________________________________________________
Competing demands for water and the economic and political arguments for certainty saw the emergence of a priority for riparian owners of land. Water became an appurtenant to possession of an estate or interest in land abutting water. Based on seisin (possession of an estate in land), and subject to reasonable use, the riparian doctrine emphasises the communal rights of holders in possession of contiguous land. The doctrine was settled in the English common law in Embrey v Owen.
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A traditional riparian right permitted reasonable use of water for domestic or livestock purposes. Over time extraordinary use came to be legally acceptable provided the user did not interfere with others' rights, upstream or downstream, in more than an insignificant way.
In the eastern United States, the riparian doctrine was articulated as a communal right subject to the restraint of reasonable use that does not prejudice another. The Story doctrine 10 is a 'theory of reasonable rights to the natural stream', 11 where 'the right of each landowner was equal to the right of every other landowner along the same body of water'. 12 What was reasonable was determined by balancing the injury to other riparian owners against the riparian owner's utility in using a shared resource. 13 Reasonableness in this context aligns well with its application in the common law doctrine of negligence, achieving jurisprudential impetus from the 1800s onwards.
As extraction increased, the common law distinguished between surface and subsurface streams, and diffused surface water. 14 The rules became sophisticated; for example, to be considered a stream, the location of the subsurface stream had to be identified. 'Prima facie every proprietor upon each bank of a river is entitled to the land, covered with water, in front of his bank, to the middle thread of the stream ... In virtue of this ownership he has a right to the use of the water flowing over it in its natural current, without diminution or obstruction. But, strictly speaking, he has no property in the water itself; but a simple use of it, while it passes along. The consequence of this principle is, that no proprietor has a right to use the water to the prejudice of another. It is wholly immaterial, whether the party be a proprietor above or below, in the course of the river; the right being common to all the proprietors on the river, no one has a right to diminish the quantity which [**6] will, according to the natural current, flow to a proprietor below, or to throw it back upon a proprietor above. This is the necessary result of the perfect equality of right among all the proprietors of that, which is common to all. The natural stream, existing by the county of Providence for the benefit of the land through which it flows, is an incident annexed, by operation of law, to the land itself. When I speak of this common right, I do not mean to be understood, as holding the doctrine, that there can be no diminution whatsoever, and no obstruction or impediment whatsoever, by a riparian proprietor, in the use of the water as it flows; for that would be to deny any valuable use of it. There may be, and there must be allowed of that, which is common to all, a reasonable use. The true test of the principle and extent of the use is, whether it is to the injury of the other proprietors or not. There may be a diminution in quantity, or a retardation or acceleration of the natural current indispensable for the general and valuable use of the water, perfectly consistent with the existence of the common right. The diminution, retardation, or acceleration, not positively and [**7] sensibly injurious by diminishing the value of the common right, is an implied element in the right of using the stream at all. The law here, as in many other cases, acts with a reasonable reference to public convenience and general good, and it is not betrayed into a narrow strictness, subversive of common sense, nor into an extravagant looseness, which would destroy private rights.' However it is elsewhere argued that he neither originated the concept nor did he unequivocally adopt it. A landowner could access a defined underground stream if they could prove the location of the stream. Common law rules enabled property owners to treat diffused surface water, such as floodwaters, snow melt and storm runoff, as a common threat. 18 This rule was modified to force landowners to accept the volume and natural location of diffused surface water flows, thereby preventing efforts to increase the natural flow volume or to relocate a runoff into other than a natural flow area. Each of these rules was later modified to limit a landowner's authority to acts considered reasonable, reflecting parallel developments in the common law where the test of reasonableness was evolving in relation to torts.
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Evolution of riparian rights
Traditional common law rules allowed landowners to withdraw as much groundwater from their land as they wanted, regardless of the impact on others. 19 Limits to the ability to observe subsurface water flows between cadastral boundaries and water bodies (or between water bodies) restricted the ability of the legal system to manage over-extraction. However if a landowner pumped water from a well with the intent to harm a neighbour, the malicious intent could be the basis for liability. 20 Later this rule was tempered to limit a landowner's withdrawal amounts to those considered to be reasonable in quantity and put to a reasonable use. 21 Presently, many eastern states of the United States follow groundwater access rules that address reasonableness requirements, including where the withdrawn groundwater is being used, the reasonableness of the manner in which groundwater is withdrawn, the reasonableness of the impact which one landowner's withdrawal has on other users and the reasonableness of the share of groundwater that one user withdraws from a source that others also use.
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However such principles are inevitably imprecise. In the case of Australia, as we will discuss, the transformation of the fugitive and ill-defined groundwater resource into specified tradeable rights has become essential to implement a water property right system that originally focused only on observable surface water flow. 23 This is proving to be a fundamental challenge, part of the solution being to assume hydrologic connectivity (a political choice to manage social conflict), and to define and allocate rights on this basis pending better knowledge.
Overall the common law water rules reflect the ideals of fairness and reasonableness to resolve disputes, which were increasingly prevalent during the early to mid 1800s. The principles did not emerge from a specific focus on the fairest or more efficient way of managing water, they resulted from a broader impetus towards neighbourly responsibility and a collective withdrawal from the excesses of laissez faire. Water law received -rather than originated -rules for managing social conflict and enjoyed the benefit of a depth of interpretative capacity in the legal system in the application of these rules.
Limitations of riparian rights
Conflict is likely when withdrawals by one or more riparian right holder prevent another from using the water he or she intended to use. 24 Riparian rules lack a practical mechanism that takes When overall demand exceeds supply, common law rules offer limited guidance. However it would be a mistake to believe that the many departures from the reliance on riparian principles prove that they could not continue be a useful basis for water management. Riparian rules are predicated on an ideal of neighbourly interdependence and the potential for civil action. They create a duty relationship to ensure that some users do not unreasonably harm other users. Civil action is a private markets behaviour and, as such, could be expected to share some of the advantages of other market instruments. The limitation of riparian principles lay in the inability to respond to cumulative systemic changes in the nature and extent of demands and their abandonment occurred at a period of almost universal enthusiasm for government planning and economic development.
One can only conjecture how the riparian system might have evolved to harness civil litigation rather than a shift to centrally planned government allocation. 25 The contemporary enthusiasm for the theories of Eleanor Ostrom suggests to us that if such debates were being held today there may have been stronger advocacy for inter-dependent communities self-evolving rules for managing conflict rather than relying on central authority. 26 The 'duty to neighbour' principles within the riparian system align well with contemporary calls to modify economic self-interest with social and environmental duties.
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Conflict over water and nationalistic enthusiasm for water as an instrument of development fostered moves towards a centrally planned and government administered vision of how to generate wealth through private enterprise. 28 Water issues merged with other larger questions of intra and interstate relationships to force resolution along lines dictated by the broader agenda.
In both the United States and Australia, water was a bargaining chip in broader debates about power and relationships within the federation.
First in time: an alternative to simple sharing
In England the riparian doctrine was challenged by a competing doctrine that rights to water should be based on patterns of past use, a prescriptive rights approach. 29 Prescriptive rights to water found a niche in the common law as a supplement to natural riparian rights. 30 In the relatively arid western United States, the need for an alternative to the riparian rules became apparent as population moved westward in the 19 th century. The emergent common law of prior appropriation was premised on the historical use commencing with first use.
It is a doctrine heavily influenced by Lockean ideals of property, that appropriation of water through one's labour prioritises rights of use. This framework substantially informed property law and the United States Declaration of Independence. This coincided (as in Australia) with a major change in the sources of wealth from water, and the rivalries that this triggered. It develtled to withdraw? Is the irrigator limited in the manner in which the irrigated water is used? Is the irrigator obligated to return the excess irrigation water to the riparian stream for the benefit of the downstream user? 25 It is interesting to conjecture what may have happened if riparian accountabilities were modernised by the use of complementary legislation that addressed system interdependence, particularly whether the retention of neighbourly civil accountabilities would have been useful in ameliorating some of the subsequent failures of bureaucratic and market processes. 26 Prior appropriation rules were an adaptation to scarcity and entrepreneurial water consumptive patterns in the West. 32 The legal right to water was accorded to the first person to divert it to a 'beneficial use' who did not abandon its use. The contestable legal issues were narrowed to three considerations. Users with established claims to water should have priority. 33 Second, a new user must establish that unappropriated water is available for the use. 34 Third, all users, regardless of when they made their claim, must make beneficial use of the water they appropriate.
Prior appropriation 'effectively separated rights to water from rights to land'. 35 This decoupling was conceived in a dry environment where water was contested. It was important to distribute the resource to entrepreneurs who would use it most productively rather than to those whose lands merely adjoined the stream. A similar decoupling arose in the also dry southern part of the Australian continent at a later stage but evolved towards a different combination of government issued licences and tradeable rights to extract. (1) ... Except as provided in subsections (3) and (4), the department shall issue a permit if the applicant proves by a preponderance of evidence that the following criteria are met: (a) (i) there is water physically available at the proposed point of diversion in the amount that the applicant seeks to appropriate; and (ii) water can reasonably be considered legally available during the period in which the applicant seeks to appropriate, in the amount requested, based on the records of the department and other evidence provided to the department. Legal availability is determined using an analysis involving the following factors: (A) identification of physical water availability; (B) identification of existing legal demands on the source of supply throughout the area of potential impact by the proposed use; and (C) analysis of the evidence on physical water availability and the existing legal demands, including but not limited to a comparison of the physical water supply at the proposed point of diversion with the existing legal demands on the supply of water. (b) the water rights of a prior appropriator under an existing water right, a certificate, a permit, or a state water reservation will not be adversely affected. In this subsection (1)(b), adverse effect must be determined based on a consideration of an applicant's plan for the exercise of the permit that demonstrates that the applicant's use of the water will be controlled so the water right of a prior appropriator will be satisfied; (c) the proposed means of diversion, construction, and operation of the appropriation works are adequate; (d) the proposed use of water is a beneficial use; (e) the applicant has a possessory interest or the written consent of the person with the possessory interest in the property where the water is to be put to beneficial use, or if the proposed use has a point of diversion, conveyance, or place of use on national forest system lands, the applicant has any written special use authorization required by federal law to occupy, use, or traverse national forest system lands for the purpose of diversion, impoundment, storage, transportation, withdrawal, use, or distribution of water under the permit; (f) the water quality of a prior appropriator will not be adversely affected; (g) the proposed use will be substantially in accordance with the classification of water set for the source of supply pursuant to 75-5-301(1); and (h) the ability of a discharge permit holder to satisfy effluent limitations of a permit issued in accordance with Title 75, chapter 5, part 4, will not be adversely affected. (2) The applicant is required to prove that the criteria in subsections (1)(f) through (1)(h) have been met only if a valid objection is filed. A valid objection must contain substantial credible information establishing to the satisfaction of the department that the criteria in subsection (1)(f), (1)(g), or (1)(h), as applicable, may not be met. For the criteria set forth in subsection (1) While using 'communitarian, public-property rhetoric', 40 these provisions transformed public ownership of the water from the public at large to a state agency on behalf of the public. As in Australia, this reflected a period of confidence in scientific planning and rational allocation by government. This vesting of public ownership of water in the state occurred contemporaneously with a weakening of Lockean property ideals in the latter part of the 19 th century.
The re-conceptualization of property as a 'bundle of sticks', 41 enabled property to be viewed as a collection of rights: divisible, separable sticks capable of simultaneous multiple ownership. The metaphor was an intellectual mechanism to facilitate commercial innovations, notably in the financial and traded commodity sectors. Water management was a beneficiary of these nonwater developments in property jurisprudence.
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'Regulated riparianism' and interstate river basin compacts
A significant modification of the riparian system occurred in 1957 when the Iowa legislature adopted the 'regulated riparian system'. 43 Commentators did not immediately recognize the Iowa system as a dramatic shift, but momentum has been building. In 1997, the American Society of Civil Engineers published its Regulated Riparian Model Water Code. This reflected the belief that neither the common law riparian system nor the prior appropriation system adequately met the needs of water users. 44 The prior appropriation system's rigid priority system could favour a priority user whose water use value to the community might be less than other prospective users. Reflecting Roman principles, regulated riparianism treats water as 'public property' subject to collective decisions through joint management.
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Regulated riparianism is intended to combine the flexibility of common law concepts, such as reasonable use, with the stability of the prior appropriation system. 46 Common elements include administrative allocation through permit systems; evaluation of permit applications based on reasonableness of the use; elimination of requirements to use water in limited places and a time limit on the permit which allows for review of granted authority if the water user seeks to renew 57 The commission oversees 'water quality protection, water supply allocation, regulatory review (permitting), water conservation initiatives, watershed planning, drought management, flood loss reduction, and recreation' in the basin area. DRBC activities are funded by the federal government and member states, which charge project review fees, water use charges, fines, and grants.
All water-related projects above thresholds must be approved, or 'docketed', by the commission. The threshold for ground and surface water withdrawal is 100 000 gallons per day averaged over any 30-consecutive-day period. In the Southeastern Pennsylvania Ground Water Protected Area, withdrawal of 10 000 gallons (37 854 L) per day on average over any 30 consecutive days triggers review. The effect of these conflict-resolving mechanisms is a de-facto shift in water allocation principles. The compact approach overlays a variation of water management onto Pennsylvania, which generally uses the riparian system. Maryland, New York, New Jersey and Delaware are party to one or the other of these compacts but follow regulated riparian systems as described above. By transferring use approval to the Commissions, Pennsylvania has adjusted the substance of its water laws without changing the form of water rights. This mechanism is dependent upon the availability of the constitutional power and a political imperative to manage or avoid particular conflicts. These compacts apply within the areas of drainage into the basins, which leaves parts of states outside of the Basin area 58 unaffected by the Commission rules, and subject to riparian principles.
Thus, this approach to water conflict resolution can create two (or, in theory, more) water law regimes within the affected states. This is notwithstanding that the Compacts provide that 'Nothing contained in this compact shall be construed as affecting or intending to affect or in any way to interfere with the law of the respective signatory parties relating to riparian rights'.
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The DRBC and SRBC 'registration' can be used to provide evidence of historical use and be a factor in determining whether a specific user's access has been reasonable. The 'review and approval' authority extends beyond that, as it demonstrates that access is not only determined on the basis of status as a riparian owner, but also carries administrative agency approval. Each state has, in effect, delegated water allocation authority to the Commissions and away from property owners. Is this the first sign of a United States approach that separates access to water from a water allocation decision, as is the case in Australia? If so, then the next step in water law in these jurisdictions may be shaped by conflict over constitutional arrangements.
As a system based on basin wide factors, the Commissions are moving in the direction that most hydrology experts would support, which in part parallel recent developments in Australia that are discussed later in this paper. However, the DRBC and SRBC are also limited by their basinoriented focus. Not all areas of the member states are included under these commissions, suggesting the possibility of a lack of consistency in determining the right of a riparian landowner to access water within a state. 
Returning to the antipodes
The transformation of property in water from the unallocated commons towards legally enforceable individual rights is a journey with milestones common to both nations. These include the restriction of universal use to create riparian privilege; the development of doctrines adapted to scarcity rather than plenty; the later legal separation of water from land; the affirmation of this decoupling by articulation of property as divisible 'sticks' in a bundle of interests; and the vesting of water in the state as public property.
In Australia, to these common elements must be added the elevation of the economic theory of the efficiency of the free market to become the central plank of water law and policy, and the transformation of the social and environmental tradeoffs into problems of market efficiency. In this, if in no other feature, the antipodean approach highlights the power of social philosophy in shaping water laws and institutions (as occurred earlier with the widespread adoption of the Lockean concept of property).
Prior to the Australian Federation in 1901, English common law riparian rules applied in each colony that became a state. State legal authority at Federation continued unless transferred to the Commonwealth. 60 Authority to abridge the right of any state or its residents to make a reasonable use of river waters for conservation or irrigation was denied the Commonwealth.
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Section 100 of the Australian Constitution states that 'The Commonwealth shall not, by any law or regulation of trade or commerce, abridge the right of a State or of the residents therein to the reasonable use of the waters of rivers for conservation or irrigation'. However the Constitution also provides power to the Commonwealth, under s 51, in relation to interstate trade and commerce, implementation of international agreements and obligations, and to act on the basis of powers referred to it by the states.
The Australian Constitution arose at a time when the key issues of water management were focused around its role as a transport medium, and when attention was turning to the potential for irrigation as a driver for rural development. 62 Large flows to the lower basin states to float riverboats and the development of industrial scale irrigation infrastructures were of paramount importance. The nature of water conflict shifted over the 20 th century, with competition between agricultural districts and then between agriculture and the environment. In Australia, as in the United States, water conflict between mining and farming has also come into recent focus. The mechanisms to address these issues were largely shaped by the Constitution, with the recent development of a multi-state 'cooperative federalism' reflecting both the hydrology and economics of the river system(s) and the constraints and opportunities created by the Constitution.
The delegation of power by states to the Commonwealth was not used, even though it is likely to have led to a more homogenous water law system. That the opportunity was missed is principally because of the strong scepticism of the delegated power mechanism that is attributable to conflicts over income taxation after the Second World War. The result has been a differentiation of water law across states, and complex coordination and state-level bargaining mechanisms. This, in turn, has resulted in high transaction costs of coordination and, arguably, failures of water law and policy to achieve even fully accepted policy objectives. 63 This is an ample illustration of our thesis that some key aspects of water law can only be explained by reference to human conflict and politics, and the institutional heritage within which the issues are fought out. Up until the early 1990s, state management of water resources vested in state agencies that exercised their legal discretion in the public's interest. 64 Distinction was made between regulated and unregulated waters. Regulated waters were those in which natural flows were supplemented, conserved or diverted using storage or diversion infrastructure. Withdrawals from unregulated streams were opportunistic and did not follow any rigorous catchment wide planning process.
Up until 1992 the states developed their water law autonomously, as in the United States, using licenses, permits or agreements with the specifics varying by state. 65 Entitlements were often explicitly attached to real property or referred to specific water storage or reticulation works. Water entitlements were usually issued for a defined period but commonly renewed automatically. Entitlements could be transferred with the title to the property. These water laws can be characterized as residually reflecting riparian rights, but with volumetric constraints specified in administrative licenses.
The widespread belief in the farm sector and in government that there were major economic opportunities from further water infrastructure investment by government required that water licenses support efficient production over large areas. This need led to the restructure of water law to facilitate that investment. 66 In 1992 the Australian states reached an agreement with the Commonwealth that created a shared responsibility between Commonwealth, state and local governments on environmental matters, reflecting international developments. 67 This agreement can be seen in the light of the need for the states to find effective platforms to negotiate for federal funding. The structure of water law and administration that has emerged reflects this fiscal force for collaboration even though the Constitution provides for water administration by the states.
It was agreed that a Commonwealth environmental interest that involves states would be accommodated in a number of ways. 68 The Commonwealth and affected states may establish outcomes or standards or the Commonwealth may accredit state practices, procedures and processes. Where the Commonwealth does not agree with state practices, the Commonwealth and states will negotiate and, if agreement is reached, the Commonwealth will approve or accredit the modified practice. It is on these institutional arrangements, based on bargains struck that reflect the combination of: international agreements, the Australian Constitution, and pragmatics of bargaining over dollars and powers generally, that the architecture of water law is founded in Australia. Water planning by states and territories is intended to determine shares in the consumptive pool of available water and the rules to allocate it. 72 Such plans must take into account: 73 1. the condition of the system 2.
Embracing science/economic modernism
risks, in particular climate change and land use change, or limitations to the state of knowledge 3.
objectives of water allocation policies 4.
the knowledge base including how this base is to be improved 5.
the uses and users of the water including indigenous water use 6. public benefit outcomes 7.
the reliability of the water entitlement and rules on how the consumptive pool is to be allocated 8.
the rates, times and circumstances and the quantity of water which water may be taken 9.
conditions for entitlements, including monitoring and reporting 10.
regional natural resource management plans and cross jurisdictional plans 11.
an assessment of connectivity between surface and groundwater 12.
impacts on water users and the environment downstream 13.
water interception
Progressively since the early 1980s the Australian states, in conjunction with the national government, had created regional catchment management organizations. While their legal structure and responsibilities varied across states, these organisations provided a mechanism through which the national government could overcome constitutional limitations to fund specific projects in particular states and regions, and exercise substantial direct control. 74 However this contained the seeds of many problems, including difficulties in resolving over-allocation through local compromise, institutional complexity within states, and the problems of tardiness of implementation that are still characteristic of the National Water Initiative. 75 The path down which Australian water laws and institutions are now directed was strongly shaped by institutional arrangements that had been put in place for addressing non-water natural resource management challenges.
'Property-ised' extraction rights
All Australian state governments agreed to implement comprehensive water entitlements with separation of water property rights from land title. 76 Water access entitlements are defined as an open-ended or perpetual access to a share of the water resource available for consumption as specified in a water plan. 77 An access entitlement nominally allows the holder a capped volume calculated after deduction of environmental allocations. Access entitlements are only converted to a usufructuary right when approval of the right to use the water is received. The tradeable rights include water access and allocation rights, rights to have water delivered by an operator, infrastructure and irrigation rights-which are rights to receive water from an irrigation operator. There are also emerging various derivatives in water rights, including leasing and option arrangements. The fragmentation of interests in water reflects non-water institutional innovations in real estate and financial markets. Water access entitlements, during the recent drought, frequently represented the most valuable asset of rural holdings, and were used as backing for commercial mortgages or other instruments.
The environment is treated as if it were an owner of water. 79 Environmental water has traditionally been (by default) that water which remains after consumptive demand. 80 The shift to tradeable entitlements highlighted the problem of over-allocation, particularly in the Murray Darling system. That extraction licenses in excess of the sustainable yield from the system had been allocated was previously masked by 'sleeping' and 'dozing' license holders. 'Sleeper' licenses were those granted but not drawn upon, and 'dozers' were used intermittently. Because licenses were tied to specific blocks of land, if the adjacent land did not require the full volume of water, there was no economic incentive to extract the water. With tradeability, activation of all licenses in the system became economically attractive. Over-allocation became apparent and has still not been fully resolved.
The National Water Initiative provides mechanisms for resuming water licenses to address overallocation 83 or to respond to environmental or scientific contingencies. 84 In river systems that are over-allocated or stressed, the policy dictates that arrangements must restore the system's health. As yet this objective has eluded the National Water Initiative, though large-scale water right buybacks are occurring. There has been conflict about the issue of environmental flows, resulting in federal and state governments purchasing back water rights, sometimes only a decade after converting administrative licenses into compensable property rights. This represents a pragmatic response conducted within the framework of water law, but this too has generated conflict (and been very costly to the public purse). A critical characterisation would be that this represents a wealth transfer that might have been avoided by rigorous attention to the sustainability of licenses at the time when property rights were created.
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Reduction of extraction under the pre-property right regime would have avoided the requirement of purchase. This would have triggered conflict and difficult adjustment, but the absence of a property right basis for compensation claims would have given state and national governments a stronger political hand. 86 Regardless, water rights have changed the nature of the conflict over water and the resolution methods available to deal with the rights. In turn this has set in place a structure for future water conflict resolution. Technical optimisation or managing social conflict?
Having thus far surveyed a broad sweep of water law developments, and seen both common and distinct features emerging in different states within two federal systems, it is clear to us that the evolution of water laws and institutions is not only in response to the need to optimize hydrology to meet economic opportunities. In every instance the dynamic that occurs, and which selects the possible solutions that fit the context, includes social conflict as a driver towards seeking new solutions, and the legal and institutional heritage as the framework for the selection of workable solutions. Further, it is not an abstract consideration of what ought to be that drives effective outcomes, it is a complex mixture of objectivity and political dynamics coupled with pragmatism that prevails.
Water law reflects social philosophies. We have seen this in the shift from a framework reflecting belief in the ability and legitimacy of private citizens resolving their water disputes on the basis of neighbourly accountability; the amendment of this with concepts of 'reasonableness' of interference with another's consumptive use determined by enlightenment principles of logic; thence to Lockean views of the primacy of appropriation; thence to the primacy of economic exploitation; towards a regime predicated on belief that science and economics ought to determine what is 'right' in terms of water access; and thence towards the belief that accountability to the environment can be transfigured into a rights-holder relationship. Are any of these philosophies wrong? No, but it ought to be recognised that neither are they incontrovertible truths, and that philosophies like statistics can be used for multiple ends.
We doubt that absolute advantage can be proven for any type of instrument. The conventional wisdom is that markets are more efficient and effective than command and control systems, and there is ample ex-ante modelling to demonstrate that this ought be so. However there is also ample empirical evidence to demonstrate that what ought to be from theory and what is from experience do not always align. Reconciling theory and empirical reality is the purpose of the scientific method, 91 and the history of innovation amply demonstrates that good theory or useful prototypes more often than not do not convert into practical value. Notwithstanding serious attempts to find the proof that markets do work better than rules, so far the evidence that would support such a determination is not conclusive. 92 Given the enormous number of variables involved, this ought not be seen as either surprising or unduly sceptical, but it is important to note when considering prospective claims of the performance of any type of natural resource management instrument. In this light we pose the following questions, which go to the heart of some of the assumptions of the modernist paradigm underpinning much water law debate.
• Are water laws about water, its economic use, and the ecological limits to that use; are they about the management of social conflict within a democratic framework; or are the equally about all of these matters? • Should the measurable outcomes be effective law, efficient water allocation and dollars or are they measures of social cohesion and the implementation of the values that underpin democratic theory? • Are we being unduly myopic in our focus on instrumental choice debates about the architecture of water regimes, and failing to give proper recognition to the prosaic challenges that must be met for any instrumental strategy to be effectively implemented? We cannot but wonder whether the 'command and control versus market' debates might be less useful than they at first seem.
The resolution of such questions has implications for the types of enquiry that is considered to be essential in creating water law and policy and how the issues that arise should be addressed. Subsidiary to this, we would question the extent to which it is changes to the technical architecture (such as the adoption of tradeable entitlements or adjustments to access rights), rather than better knowledge about systems, interactions and cumulative effects, that is likely to change water outcomes.
We do not question the modernist emphasis on hydrology and economics with the intention of being economic Luddites, arguing for a return to the past when the emphases were more social. Nor do we believe that command and control is better (or worse) than market instruments.
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Rather, we raise them because the evidence suggests that water lawyers and policy makers may not be being sufficiently rigorous in questioning the received wisdom of water policy modernism, when there are significant questions that remain unasked, let alone answered.
Architecture or implementation?
These questions turn our attention to the final aspect of this paper, which is to consider the extent to which issues of implementation and social context may be significant, despite seeming to receive little attention in western water law and policy scholarship. We illustrate these final points with the most modernized water system of those we have reviewed in this paper.
The contemporary Australian water law system is an archetype of the contemporary science /markets/sustainability paradigm for natural resource management. There is an enormous, almost unquestioned belief that a policy architecture that replaces regulation with markets and which places science at the heart of its design will reliably result in effective and efficient outcomes. The National Water Initiative is a masterpiece of hydrological modelling and economic sophistication, the creation of which has involved the exercise of (and confidence in) high-level technical skills and previously inconceivable financial investment. It is a test bed for observing the extent to which the modern theoretical paradigm is sufficient to the task of creating water laws that work.
Hussey and Dovers 94 see the National Water Initiative in quite a different light to its authors.
They identify the eventual Australian National Water Initiative as a product of political compromise, embodying tensions reflecting a lack of recognition of the differences in values, rationalities and political imperatives of the multiple players. They suggest that negotiation will be a characteristic of the implementation of the National Water Initiative. 95 in which many interests are not winners. The interests of the non-winners is treated as a side issue to the architecture, not a core concern. As many value differences were largely unresolved in the policy formulation stage, it is not surprising that the tensions created are now resulting in barriers to later implementation.
The OECD 96 highlighted good progress on those aspects of Australia's water reform that can be given effect by 'top-level' legislative and administrative practice. However, the OECD reported increasing water consumption; over-allocated river systems and groundwater aquifers; algal blooms adversely impacting aquatic ecosystems; and poor coastal water quality, and water losses dues to leakages and evaporation from old rural and urban water supply systems. The need for better information for decision-making was identified, along with the lack of achievement of full cost recovery of irrigation water delivery. 97 Barriers to water trade remain and incentives for urban consumers to conserve and re-use water were considered low.
Quiggin 98 also reviewed water policy and also found many potential failures. The National Water Commissioner 99 has identified the main barrier to the National Water Initiative implementation as being the domination by government which has led to confusion and conflicts among government roles; delays in decision-making and investment; distortions to optimal investment patterns; distortion of water authorities investments; distortion of price signals relating to costs and scarcity; politics overriding science; and denial of available private sector finance. To address this barrier the Commissioner called for the 'right' level of government involvement; the utilization of markets to the maximum feasible level; the involvement of the private sector to the maximum feasible level; and the use of science based decisions, recognizing that ultimately the choices, judgments' and trade-offs will be of a political nature.
What these authors are in effect saying is that a fundamental determinant of the outcome of the national water initiative is the many 'second-order' implementation decisions. The detailed Second Biennial Assessment of the implementation of the National Water Initiative 100 is specific in highlighting the failures of implementation and in restating the adverse effects on the environment and water users of the failures of implementation.
By late 2006 it was clear that implementation of the Australian National Water Initiative was falling well behind expectations. Many conflicts were emerging, aggravated by a record shattering national drought. State governments in southern Australia were recoiling from the idea that the buying and selling of water should be the mechanism for its allocation and capping water transfers. There was strong evidence that the initially-agreed institutional arrangements were insufficient to implement the desired water regime.
The Water Act of 2007 was then created to establish a unified implementation structure for the major trans-state water system, the Murray Darling Basin. 101 It fully adopted the modernist water _____________________________________________________________________________ law paradigm, with water trading within the limits of science-determined limits to sustainable use being entrenched as the exclusive basis for the operation of the system. Whilst community and social impacts were to be given weight, the legal mechanisms made it difficult to compromise or adjust to any 'human' factors that did not fit the modernist science/economics optimization paradigm.
The Act addresses market requirements including compensation and trade. 102 In March 2008 the Murray-Darling Basin Authority was made responsible for developing and implementing a plan under complex arrangements designed to overcome constitutional impediments. The agreement recommended that the National Water Initiative be expanded to include a National Water Accounting Model and supplementary urban water actions, and improved institutional and market arrangements.
On 29 April 2008, the Commonwealth government allocated A$13 billion to improve water management in the Basin, A$3.1 billion would be used to buy back water access entitlements from irrigators, for the environment. An additional A$6 billion would be for infrastructure improvements. The water buy-backs illustrate the tendency to pursue triple bottom line (TBL) objectives using loosely related instruments, with the implementation strategy being necessarily shaped by political pragmatism.
In recent months the results of this effort have come to fruition. After labouring mightily, with extensive research and community workshops, the draft of an explanatory memorandum of the (unreleased) draft plan was released. It was greeted by howls of political opposition, with the most common complaints being about risk to communities, and the failure of the Authority (and by implication the government) to 'listen' and adjust to these community needs. Conflict was not reduced by the Authority's (we believe legally correct) statements that the approach was the necessary result of the Water Act embedding the science/markets paradigm as paramount.
As at the time of writing, the Authority and the Plan are undergoing radical rethinking, with a strong emphasis in all quarters upon the need for the result to manage the inevitable conflicts, and to reflect properly a humanist perspective on the task. Given the history of water law we have reviewed, this ought not be seen as a radical or surprising result. What is more of note is that the drafters of the legislation gave so little attention to the mechanisms that would be needed to fully understand and give sufficient weight to community and conflict issues, compared to the great pains that they took to establish the basis for the operation of markets and the incorporation of science.
The failure to give adequate weight to social and political implementation matters has resulted in at least a significant delay in the timetable intended by the legislators, and probably the necessity for further compromises. The result of the conflict may be a better outcome than would have arisen otherwise but this then begs the question why the drafters did not allow for this process of community contestation in the mechanisms that they created in the legislation. A viable strategy is one that will work within the political and institutional context given available resources. Excessive opposition or insufficient resources are political factors that can impact on resources required and the capacity to implement any given policy. We have seen in the water law histories of both the United States and Australia that political negotiation and compromise is often the main game of water regime development: politics is not a side issue to a main game of science and economics, or merely a frustrating inconvenience. Integrated water resources management is unavoidably political, involving a wide range of competing values.
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This paper has spanned many issues over many years. It questions some basic assumptions about the way in which water law regimes have evolved, the standards they have implemented, and their efficiency and effectiveness in achieving identified goals. The paper highlights the importSection 74 Simplified outline of risk reduction system, including when compensation would be payable. 102 Various elements of sustainability and over allocation are addressed in s 4. 103 Matthews above n 99.
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Water Law: Through the Lens of Conflict ance of considering the intersection between architectural design policy, and its changeprocess/implementation. It is comfortable for water policy makers to believe that success or failure is attributable to their instrumental choice and design skill, and then set up approaches that put emphasis on this aspect of water law. However human factors, as well as inherited institutional settings and norms for conflict resolution in society, require equal consideration. These matters are not readily converted into a scientific discourse but are essential to understanding what makes 'effective' water law and policy. In this paper, we hope we have successfully drawn attention to these less tractable but very important components of water law and policy, for without due attention to them in the design of modern water laws, the implementation of these laws and their social justice effectiveness, will be compromised.
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